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© Novel substituted N-[(4-piperidinyl)alkyl] bicyciic condensed oxazol-and thiazolamines of formula 
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(h), or 



(i); 
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the pharmaceutical^ acceptable acid addition salts 
ana possible stereochemical!/ isomeric forms 
thersof. which compounds have anti-depressive 
anti-Parkinson and enterokinetic activity: pharma-' 
ceutical compositions containing such compounds 
as an active ingredient and methods of preparing 
said compounds and pharmaceutical compositions 
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SUBSTITUTED N-[ (4- P I P ERI D | N YL) A LKYL] BICYCLIC CONDENSED OXAZOL-AND THIAZOUM.NES 



Background of the Invention 

In U.S. patent No. 4.219.559 there are de- 
scribed a number of N-heterocyclyl-4- 
piperidinamines. wherein said heterocyclyl is im- 
idazole being condensed with benzene or pyridine, 
which compounds are useful as anti-histaminic 
agents. 
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The compounds of the present invention, con- 
taming an analogous heterocyclic radical being 
substituted on a piperidine moiety, differ therefrom 
essentially by the fact that said heterocyclyl is 
oxazole or thiazole being condensed with benzene, 
pyridine or pyrimidine and by their unexpected 
pharmacological properties. 

Description of the preferred embodiments 

The present invention is concerned with novel 
substituted N-[(4-piperidinyl]alkyl)] bicyclic con- 
densed oxazol-and thiazolamines which may struc- 
turally be represented by the formula 



(I), 
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the pharmaceutical^ acceptable acid addition salts 25 
and the stereochemical!^ isomeric forms thereof, 
wherein 

-A^A'-A^'-is a bivalent radical having the for- 
mula * 30 

•CH = CH-CH = CH-(a). 

-N = CH-CH = CH-(b), 

-CH = N-CH = CH-(c), 

-CH » CH-N = CH-(d), 

-CH = CH-CH = N-(e), 

-N = CH-N = CH-(f) or 

-CH = N-CH*N-(g), wherein one or two hy- 
drogen atoms in said radicals (f) -(g) and up 45 
to three hydrogen atoms in said radicals (a) - 
(e), may each independently from each other 



40 



be replaced by halo, hydroxy, amino, 
trifluoromethyl, C^alkyl or C^alkyloxy, or 
two hydrogen atoms in said radicals (a) -(e) 
substituted on adjacent carbon atoms may 
be replaced by a bivalent radical of formula - 
O-CH^O-or -0-CH a -CH,-0-; 

Z is -O-or -S-; 

R 1 is a member selected from the group 
consisting of hydrogen, Ci^alkyl, d. 
oalkylcarbonyl, aryl C^aikyl, arylcarbonyl 
and Chalky loxycarbonyl 

Q is Cw alkanediyl; 

R is a member selected from the group 
consisting of hydrogen, Ci^alkyl, hydroxy 
and C^alkyloxy; 

L is a member selected from the group 
consisting of a radical of formula 



so 
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(h) . and a radical of formula 



Alk is Ci.,alkanediyl; 

X is -O-or -CH>; 

R 1 is hydrogen or C,* alkyl; 

R l and R' are each independently selected from 
the group consisting of hydrogen, halo, 
tnfluoromethyl. hydroxy. C,« alkyl. C^lkyloxy and 
phenyl Cjalkyloxy; 

wherein aryl is a member selected from the group 
consisting of phenyl, substituted phenyl, pyridinyl 
mono-and di (C^alkyloxyJ-pyridinyl. thienyl.' 
halothienyl. C^alkylthienyl. pyrrolyl. C, 
ealkylpyrrolyl. furanyl. furanyl substituted with C, 
8 alkyl. pyraanyl. thiazolyl and imidazolyl; and sub- 
stituted phenyl being phenyl substituted with up to 
3 substituents each indpendently selected from the 
group consisting of halo, hydroxy, tnfluoromethyl. 
Ci-aalkyl and C^alkyloxy. 

As used in the foregoing definitions the term 
halo is generic to fluoro. chloro. bromo and iodo; 
the term "Chalky!" is meant to include straight 
and branch chained saturated hydrocarbon radicals 
havmg from 1 to 6 carbon atoms such as for 
example, methyl, ethyl. 1-methylethyl. 1 1- 
dimethylethyl. propyl. 2-methylpropyl. butyl, pentyl 
hexyl and the like; "C-alkanediyl" is meant to 
include bivalent straight or branch chained al- 
kanediyl radicals having from 1 to 4 carbon atoms. 

Preferred compounds within the invention are 
tfiose wherein L is a radical of formula (h) wherein 
R and R are both hydrogen; or L is a radical of 
formula fi) wherein R' is hydrogen, halo. C^alkyl. 
C,malkytoxy or phenyl C T< alkyloxy and R* is hy- 
drogen, halo or Cgalkyloxy. 
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Particularly preferred compounds are those 
preferred compounds wherein R is hydrogen- L is a 
radical of formula (h) wherein R' is hydrogen, or L 
is a radical of formula (i) wherein R' is hydrogen or 

^LZ^ Z hydr096n: and R ' is a ^er 
selected from the group consisting of hydrogen, C 

ealkyl. C^alkylcarbonyl. aryl Chalky! and arykx- 
bony I. 

More particularly preferred compounds are 
those particularly preferred compounds wherein Q 
"3 C^alkanediyl; L is a radical of formula (h) 
wherein Alk is methylene; and R- is a member 
selected from the group consisting of hydrogen C, 
-alkyl. aryl C^alkyi and arylcarbonyl. wherein aryl 
is a member selected from the group consisting of 
Phenyl, substituted phenyl, furanyl and thiazolyl- 
said substituted phenyl being phenyl substituted 
with up to 2 substituents each independently se- 
lected from the group consisting of halo, hydroxy 
trifluorcmethyl. methyl and methoxy. 

Those particularly preferred compounds 
wherein A<«A'-A'»A\ is a bivalent radical of for- 
mula (a) which may be substituted with up to three 
Chalky loxy radicals are especially preferred. 

More especially preferred compounds are se- 
lected from the group consisting of N-{ri-{(2, 
dihydro-1 .4-ben 2 odioxin-2-yl)methylJ-4-pi'pVidinyrh 
methyq-2-ben 2 othiazolamine. the pharmaceutical^ 
acceptable acid additions salts and the possible 
- stereochemical^ isomeric forms thereof, whereby - 
(SH-hN-ai -{(2.3-dihydn>1 ,4-ben20dioxin-2-yl}- 
memyl]-4-piperidinyl]memyl>2-ben2omia2olamine 
and the pharmaceutical^ acceptable acid additions 
salts thereof are most preferred. 

In order to simplify the structural representa- 
tions of the compounds of formula (I) and of certain 
precursors and intermediates thereof the 
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R « — lev 



radical will hereafter be represented by the symbol 
D. 
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The compounds of formula (I) can generally be 
prepared by N-alkylating an intermediate of formula 
(III) with a reagent of formula (II). 



L-W + H-D 
(ID (III) 



N-alkylation 



reaction 



L-D 



(I) 



In (II) W represents an appropriate reactive leaving 
group such as, for example, halo, e.g., chloro, 
bromo or iodo. or a sulfonyloxy group, e.g. methyl- 
sulfonyloxy or 4-(methylphenyl)sulfonyloxy. 

The alkylation reaction is conveniently conduct- 
ed in an inert organic solvent such as, for example, 
an aromatic hydrocarbon, e.g., benzene, methyl 
benzene, dimethylbenzene, and the like; a C v 
ealkanol, e.g., methanol, ethanol, 1-butanol and the 
like; a ketone, e.g.. 2-propanone, 4-methyl-2-pen- 
tanone and the like; an ether, e.g., 1.4-dioxone, 
U'-oxybisethane. tetrahydrofuran and the like; N.N 
-dimethylformamide (DMF); N.N-dimemylacetamlde 
(DMA); dimethyl sulfoxide (DMSO); nitrobenzene- 
1-methyl-2-pyrrolidinone; and the like. The addition 
of an appropriate base such as, for example, an 
alkali or an earth alkaline metal carbonate, hy- 
drogen carbonate, hydroxide, and oxide, e.g.', so- 
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dium carbonate, sodium hydrogen carbonate, po- 
tassium carbonate, sodium hydroxide, calcium car- 
bonate, calcium hydroxide, calcium oxide and the 
like, or an organic base, such as. for example, a 
tertiary amine. e.g.. M-diethylethanamine. N-<1- 
methylethyl)-2-propanamine, 4-ethylmorpholine and 
the like may be utilized to pick up the acid which is 
liberated during the course of the reaction. In some 
circumstances the addition of a iodide salt prefer- 
ably an alkali metal iodide, is appropriate. Some- 
what elevated temperatures enhance the rate of the 
reaction. 

The compounds of formula (I) can also be 
prepared by the reductive N-alkylation reaction of - 
(III) with an appropriate carbonyl-compound of for- 
mula L' = C = 0 (IV). said L' = C = 0 being a com- 
pound of formula L-H wherein a -CH,-radical is 
oxidated to a carbonyl radical. 



L *C=o + (in) reductive N-alkylation 



(IV) 



reaction 



L -D 



(I) 



Said reductive N-alkylation reaction may con- 
veniently be carried out by catalytically hydroge- 
nating a stirred and heated mixture of the reactants 
in a suitable reaction-inert organic solvent accord- 
ing to art-known catalytic hydrogenating proce- 
dures. The reaction mixture may be stirred and/or 
heated in order to enhance the reaction rate. Suit- 
able solvents are, for example, water; C^alkanols, 
e.g. methanol, ethanol. 2-propanol and the like- 
cyclic ethers, e.g. 1.4-dioxane and the like; haloge- 
nated hydrocarbons, e.g. trichloromethane and the 
like; N f N-dimethylformamide; dimethyl sulfoxide 



and the like; or a mixture of two or more of such 
solvents. The terms "art-known catalytic hydroge- 
nating procedures" means that the reaction is car- 
ried out under hydrogen atmosphere and in the 

so presence of an appropriate catalyst such as, for 
example, palladium-on-charcoal. platinum-on-char- 
coal and the like. In order to prevent the undesired 
further hydrogenation of certain functional groups 
in the reactants and the reaction products it may 

ss be advantageous to add an appropriate catalyst- 
poison to the reaction mixture, e.g., thiophene or 
the like. 
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"luls (!) Cofi also be 



The com onunds cf f ** 
prepared by oxidatively cyclizing an urea of 
thiourea derivative of formula (V) in the presence of 
an appropriate oxidant 



R 



II 



A 

V 



(I) 



(V) 



/5 



Appropriate oxidants are. for example, halogens. 
e.g. chlorine and bromine, thionyl chloride, sulfuryi 
chloride, thionyl bromide, sulfuryi bromide and the 
like agents. The said cyclization reaction is most 
conveniently conducted in a reaction-inert solvent 
such as. for example, an halogenated hydrocarbon. 



R 



20 



25 



e.g. tetrachloromethane, trichforomethane and tfv 
like. Elevated temperatures may be appropriate to 
enhance the recction rate. 

The compounds of formula (I) can also be 
prepared by reacting a bicyclic condensed oxazol- 
or thiazol of formula (VII) with a piperidine of for- 
muia (VI). wherein P and P are selected so that 
dunng the reaction a radical -NRMs formed. 




(i) 



(VI) 



(VII) 



For example, the compounds of formula (I) can be 
prepared by reacting a piperdine of formula (VI) 
wherein E* is a radical of formula -NR'H. said 
piperidine being represented by the formula (Vl-a). 
with an intermediate of formula (VII) wherein F is a 
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40 



radical of formula -W. said intermediate being re- 
presented by the formula (Vll-a). In (Vll-a) W has 
the previously described meaning of W. but it may 
also be C-ealkyloxy. C^alkylthio or C, 
salkylsulfonyl. 



R 



L_N y-o-m L n + 



(vi-a) 



(VTI-a) 



II 



(I) 
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Additionally, the compounds of formula (I) can 
be prepared by reacting a piperidine of formula - 

(VI) wherein F is W, said W having the previously 
described meaning, with an intermediate of formula 

(VII) wherein P is a radical of formula -NRU 



R 



M r A J 



(I) 



(Vl-b) 



Said N-alkylation reactions may carried out fol- 
lowing the procedures described hereinabove for 
the preparation of (I) starting from (II) and (III). 



(vil-b) 

75 
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The compounds of formula (I) wherein 2 is O 
and R' is hydrogen, said compounds being repre- 
sented by the formula (l-a), can also be prepared 
by cyclodesulfurizing an intermediate of formula - 
(X). which may conveniently be formed In situ by 
condensing an isothiocyanate (VIII) with an ar- 
omatic aminoalcohol of formula (IX). 



R 

/A 

L-N V-Q-N=C=S 



HOT^ 



"a 2 

i*3 



(VIII) 



(IX) 



HO^ Av .A 2 



R 



*-N >Q-NH-C-NH'^ A 4' A furization 5 \ / Ij | 



A 2 

'a 3 



(X) 



(I-a) 



Said cyclodesulfurization reaction may be carried 
out by the reaction of (X) with an appropriate alkyl 
halide. preferably iodomethane in a suitable 
reaction-inert organic solvent, e.g., C^alkanol such 
as, methanol, ehtanol, 2-propanol and the like. Oth- 
erwise, the cyclodesulfurization reaction may be 
earned out by the reaction of (X) with an appro- 
priate metal oxide or salt in an appropriate solvent 
according to art-known procedures. For example, 
the compounds of formula (I) can easily be pre- 
pared by the reaction of (X) with a Hg(II) or Pb(II) 



45 

oxide or salt such as, for example, HgO, HgO,, Hg- 
(OAc)„ Pbo or Pb(OAc),. In certain instances it 
may be appropriate to supplement the reaction 
5Q mixture with a small amount of sulfur. Even so 
methanediimines, especially dicyclohexylcar- 
bodiimide may be used as cyclodesulfurizing 
agents. 

55 
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. — « — wi "Jimuia w wnerem R' is 
hydrogen, said compounds being represented by 
the formula (l-b). may be prepared by cycling an 
intermediate (XIII). which in situ may be formed by 
reacting an isocyanate or isothiocyanate (XI) with 
an aromatic amine (XII) 



R 



(XI) 



'a 3 

h 2 m' 



x: 



(XII) 



R 



(XIII) 



-) L ~\__/~ Q ~ NH 



— k > 



(i-b) 



N (XII) and (XIH) w represents an appropriate 
leavmg group such as, for example, halo. e.g. 
chloro and bromo; C ^alkyloxy and C^alkyHhio. 

The compounds of formula (I) wherein Alk con- 
tains at least two carbon atoms, said compounds 
being represented by formulae fl-c-1) and (l-c-2) 
may also be prepared by reacting an appropriate" 



30 



as 



atone of formula (XTV-a) or (XlV-b) respectively, 
with an intermediate of formula (III) by stirring and. 
if deared. heating the reactants together, prefer- 
ably m a suitable solvent such as. for example an 
afcohol, e .g.. methanol, ethanol. 1-butanol and the 
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(C 2 _ 4 aikenediyl)-H 



X' 
(Xiv-a) 



(III) 



R' 



R 



4 alkanediyl)-D 



(I-c-l) 



R ( C 2-4 a lkened ly 1 > 



(III) 



(XlV-b) 



R -^i^ 0 " ( ° 2 " 4a 1 kaned ^ 1 } " D 



(I-c-2) 

The compounds of formula (I) may also be 
converted into each other following art-known func- 
tional group transformation procedures. A number 
of such reactions will be described hereinafter in 
more detail. 

The compounds of formula (I) wherein R 1 is 
hydrogen may be converted to the compounds of 
formula (I) wherein R 1 is other than hydrogen fol- 
lowing art-known procedures .such as. for example. 
N-alkylation, acylation, reductive N-alkylation and 
the like methods. A number of such procedures will 
be described hereinafter in more detail. 

For example, Chalky! or aryl C^alkyl groups 
may be introduced by reacting the starting com- 
pounds with an appropriate N-alkylating agent fol- 
lowing the procedures described hereinabove for 
the preparation of (I) starting from (II) and (III), or 
by reacting the starting compounds with an appro- 
priate carbonyl-compound following the reductive 
N-alkylation procedures described hereinabove for 
the preparation of (I) starting from (IV) and (lll)> 

Cm Alkylcarbonyl or arylcarbonyl groups may 
be introduced by reacting the starting amine with 
an appropriate carboxylic acid or a reactive deriva- 
tive thereof following art-known amidation reaction 
procedures. The carboxylic acid may be converted . 
into a reactive derivative thereof such as, for exam- 
ple, an anhydride or a carboxylic acid halide. which 
subsequently, is reacted with the amine; or the 
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amine may be reacted with an appropriate carbox- 
ylic acid and a suitable reagent capable of forming 
amides e.g. dicyclohexylcarbodiimide. 2-chlor-1- 
methylpyridinium iodide and the like. 

Alkyloxycarbonyl groups may be intro- 
duced by reacting the starting compounds of for- 
mula (I) wherein R 1 is hydrogen with, for example, 
a C^alkyloxycarbonyl halogenide or the like 
reagents. 

The compounds of formula (I) containing a 
substituted nitrogen atom may be converted into 
the corresponding compounds of formula (I) 
wherein said nitrogen bears a hydrogen atom fol- 
lowing art-known methods for preparing N-H 
groups such as, for example, where said nitrogen 
is substituted with an aryl-CH,-group, by treating 
the starting compounds with hydrogen in the pres- 
ence of a suitable catalyst e.g. palladium-on-char- 
coal, platinum-on-charcoal, in an appropriate sol- 
vent; or, where said nitrogen atom is substituted 
with an arylcarbonyl or C ^alkylcarbonyl or C,. 
6 alkyloxycarbonyl group by treating the starting 
compounds with an aqueous basic solution, e.g. an 
aqueous alkali metal hydroxide solution. 

In all of the foregoing and in the following 
preparations, the reaction products may be isolated 
from the reaction mixture and, if necessary, further 
purified according to methodologies generally 
known in the art. 
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arfJ*? ~ mpOUnds of fomul * 0 have basic prop- 

ernes and. con.<?rrtronfi„ ^ k- 

fh^.v 71 ,l,a y oe converted to 

^SSTl* actVe non - tox, ' c add addie °° 

hv2h^ , ^ Xamp ' e - ' nor9anic adds - as 5 
Ke IT ' f,- 9 - hydrochforic - hydrobromic and 

rtt^T* S ,func •**■ nitric «* p hos P h ^ 

eSnl ?* ° f 0r9aniC ac,ds ' sucn *» 
example, acetrc. propanoic, hydroxyacetic. 2- 

7 r c^Z7 OP T' ,C ' *hanedioic. , 0 

P™paned.o.c butanedioic. (Z)-2-butenedioic. (E)-2- 
butened.o.c. 2-hydroxybutanedioic. 2.Winydrox- 
ybutenedioic. S-hydroxy^^a-propanetnSS^C 
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A number of inform^;..* 

a!s in ^ . wwolco starting materi- 
als in the foregoing preparations are known com- 
pounds which may be nrpn,^ ™ 

known methodokS^o^ r2? * 

u 7° , °y ,es of prepanng sad or similar 

SETdiSKr of such «ip-*"^2 

oas wll be descnbed hereinafter in more detail. 
nferT J 6diates of fomMJ,a (•») can conve- 

JSSLft?*? hereinabove tar the preparation^ 

deS °T 18 " thteoto of ta^K an^ 
desired, subsquerrtfy N -alkylating (XVn thWorJ. 
panng an intermediate of fo^ufa^^J^ 
a deprotection reaction of OCA 41 ^ 

J- by reacting a pipendfne 
^-ocyanate POO) with an-^prop'S^U 
amine (XX) or aftematively. bv rear*™ * 

isocyanate or isothiocyanate (XVIII). 



25 



30 



35 



40 . 



45 



SO 



55 



10 



17 



0 199 400 



18 




(XVII) 



A 4 -* 3 
(XVIII) 



(XVII) ^ldative 
cyclization 




N-alkylatlon 
(If desired) ^ 



(XVI) 



R 

(XV) 

In the foregoing scheme, P is an appropriate 
protective group such as, for example, phenyl- 
methyl, acetyl, ethoxycarbonyl and the like groups. 
The elimination of the protective group P in (XV) 
may generally be carried out following art-known 
procedures such as, for example, by hydrolysis in 
alkaline or acidic aqueous medium, or by katalytic 
hydrogenation. 

The intermediates of formula (III) wherein 2 is 
O, said intermediates being represented by the 
formula (IH-a), may alternatively be prepared by 
cyclodesulfurizing a thiourea of formula (XXIII), 



deprotection 



(III) 



40 



45 



which may in situ be formed by condensing an 
isothiocyanate of formula (XXII) with an aromatic 
alcohol (IX) following the procedures described 
hereinabove for the preparation of (t-a) starting 
from (VIII) and (IX), and, if desired, subsequently 
N-alkylating the thus obtained intermediate (XXIV) 
and eliminating the protective group P as de- 
scribed hereinabove. 



50 



55 



11 



19 



0 199 400 



20 




(XXII) 



(IX) 



rh\ I I |l 3 cyclcdesul- T 

+^J**c-**^S* furi2ation > i 



(XXIII) 



A 

I 

A 

A* 

(XXIV) 

M-alkylation (if desired) 
r V + deprotection 



»-4 > 3 



(Ill-a) 

The intermediates of formula (III) can also be 
prepared by cycliang an intermediate (XXV). which 
in situ may be formed by reacting an isocyanate or 
■sothrocyanate (XXI) with an aromatic amine (XII). » 
and. if desired, subsequently ^-alkylating the thus 
obtained intermediate (XVI) and eliminating the pro- 
tective group P as described hereinabove 
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?-N }-Q-N=C=Z 



> » - 



(XXI) 



(XII) 



R 



-N VQ-NH-C— NH ^ ^ A 



N-alkylation 

cyclization (ie desired) 
_ ^XVI) (III) 



(XXV) 



The intermediates of formula (III) may be pre- 
pared by reacting a bicyclic condensed oxazol-or 
thiazol of formula (VII) with a piperidine of formula - 
(XXVI), wherein E' and P are selected so that 
during the reaction a radical of -NRMs formed. 



20 



25 



R 



(XXVI) 



1 



N ^ 4 



(VII) 



The intermediates of formula (V) and the inter- 
mediates of formula (V) wherein R' is hydrogen, 
the latter intermediates being represented by the 
formula (V-a). can be prepared by reacting an 
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40 



) 

+ deprotection 

following the procedures described hereinabove for 
the preparation of (I) starting from (VI) and (VII), 
and subsequently eliminating the protective group 
P in the thus obtained intermediate (XV) as de- 
scribed hereinabove. 



(XV) 



deprotection 



(III) 



amine (Vl-a) with an aromatic isocyanate or 
isothiocyanate (XVIII), respectively by reacting an 
isocyanate or isothiocyanate (XI) with an aromatic 
amine (XX). 
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N / Z=C=N-^ n ) L-N W| 



, A „ 



{VI ~ a > (mii) 



(V) 



_L ,A^ ft 2 R a 1 2 



(XI) 



(XX) 



TTie intermediates of formula (Vl-a) can be ore- 
^ by bating a pipericlne 
CXXVM) w.th a reagent of formula (II), following the 

^ 9SC ? bed P™"*"- »or the preparation 
0) starting from (II) and (III,, followed bytte re- 
™J of P in the thus obtained intermedial 



so 



(V-a) 



R 



(ID 



W R 1 

(XXVII) 



R 

^ R 1 
(XXVIII) 

J^deprotection 
(Vl-a) 



At any stage of the above preparation - 
schernes. the intermediates wherein F? is ^rlgen 

maL^ C ° nV8rted int0 1,19 corresponding inter- 
med,ates vvherein R' is other man hydrogen fbHot- 

Se.naS;^" 38 describ * 

m te ITl C, ! rnp0UndS ° f formu,a « so™ of the 
^termediates ,n this invention may have an asym- 

cenTer ^ ^ ** ^sd^iral 
th* S J !c 6 PreSSent in S-configurafion. 
to h n °f 0n WnB in ^pondence with 



<s «, m ^ w e ^f° Chernica,,y isomeric fo ™ of the 
« compounds of this invention may be obtained Z 
*e application of art-known procedures. Dia- 
stereoisomers may be separated by physical seoa- 

^ZT^t^ 85 S8,eCttv8 ^SSon^ 
M J™* 09 **"' 0 techniques, e.g.. counter current 
d.stnbubon. and enantiomers may be separated 
. from each other by the selective crystallization of 
tije.r diastereomeric salts with optically active ac- 
jds. TTiey may also be derived from me corre- 
spondmg pure stereochemical* isomeric forms of 
the appropnate starting materials, provided that the 
reaction occurs stereospecificaliy. 



14 



25 



0 199 400 



26 



It is evident that the cis " and trans dia- 
stereomeric racemates may be further resolved 
into their optical isomers, cis( + ), cis(-), trans( + ) 
and trans (-) by the application of methodologies 
known to those skilled in the art. 

Stereochemical^ isomeric forms of the com- 
pounds of formula (I) are naturally intended to be 
embraced within the scope of the invention. 

The compounds of formula (I), their acid addi- 
tion salts and stereochemical^ isomeric forms pos- 
sess useful pharmacological properites. Said useful 
farmacological properties can be demonstrated in, 
for example, the "Loss of Righting Reflex" test 
illustrating the xylazine antagonistic properties of 
the compounds of the present invention. 

In view of their useful pharmacological prop- 
erties, the subject compounds may be formulated 
into various pharmaceutical forms for administration 
purposes. 

To prepare the pharmaceutical compositions of 
this invention, an effective amount of the particular 
compound, in base or acid-addition salt form, as 
the active ingredient is combined in intimate ad- 
mixture with a pharmaceutical acceptable carrier, 
which carrier may take a wide variety of forms 
depending on the form of preparation desired for 
administration. These pharmaceutical compositions 
are desirably in unitary dosage form suitable, pref- 
erably, for administration orally, rectally, percutane- 
ously, or by parenteral injection. For example, in 
preparing the composition in oral dosage form, any 
of the usual pharmaceutical media may be em- 
ployed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid 
preparations such as suspensions, syrups, elixirs 
and solutions: or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating 
agents and the like in the case of powders, pills, 
capsules and tablets. Because of their ease in 
administration, tablets and capsules represent the 
most advantageous oral dosage unit form, in which 
case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier 
will usually comprise sterile water, at least in large 
part, though other Ingredients, for example, to aid 
solubility, may be included. Injectable solutions, for 
example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a 
mixture of saline and glucose solution. Injectable 
suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and 
the like may be employed. In the compositions 
suitable for percutaneous administration, the carrier 
optionally comprises a penetration enhancing agent 
and/or a suitable wettable agent, optionally com- 
bined with suitable additives of any nature in minor 



proportions, which additives do not introduce a 
significant deletorious effect on the skin. Said ad- 
ditives may facilitate the adminsitration to the skin 
and/or may be helpful for preparing the desired 

5 compositions. These compositions may be admin- 
istered in various ways, e.g., as a transdermal 
patch, as a spot-on, as an ointment. Acid addition 
salts of (I) due to their increased water solubility 
over the corresponding base form, are obviously 

ro more suitable in the preparation of aqueous com- 
positions. 

It is especially advantageous to formulate the 
aforementioned pharmaceutical compositions in 
dosage unit form for ease of administration and 
is uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to phys- 
ically discrete units suitable as unitary dosages 
each unit containing a predetermined quantity of 
active ingredient calculated to produce the desired 
20 therapeutic effect in association with the required 
pharmaceutical carrier. Exampies of such dosage 
unit forms are tablets (including scored or coated 
tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls 
25 tablespoon-fuls and the like, and segregated mut- 
liples thereof. ^ 

As mentioned hereinabove the compounds of 
the present invention show xylazine-antagonistic 
properties. Xylazine is known in the art to produce 
30 a state of CNS depression (see, for example, Col- 
paert and Janssen, Eur. J. Pharmacol. 103, 169- 
171, 1984; Drew jtflL Eur. J. Pharmacol. 42, 123- 
130. 1977). — 

In view of their capability to antagonize the 

ss effects of xylazine, the compounds of the present 
invention may be used as anti-depressiva. Another 
feature of the present invention consists in the fact 
that the compounds of formula (I) also show anti- 
Parkinson properties and therefore, they may also 

40 be useful in the treatment of Parkinson's disease. 

* Furthermore, the compounds of formula (I), 
their acid addition salts or stereochemical!^ 
isomeric forms also possess useful enterokinetic 
activity, which makes them useful in the treatment 

45 of diseases related with disturbed enterokinesia. 
Said useful enterokinetic properties can conve- 
niently be demonstrated in a number of pharmaco- 
logical tests such as, for example, in the 
"Enhancement of Faecal Excretion" test, whereby 

so the faecal excretion of test animals being pre- 
treated with saline (controls) or with test compound 
is compared. 

In view of the utility of the compounds of the 
present invention, there is provided a method of 

55 treating depressive conditions in warm blooded ani- 
mals suffering from said depressive conditions. 
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"H"oco me aoministration to warm 

Wooded animals of an anti-depressive effective 
amount of a compound of formula (I), a phar- 
maceutcany acceptable acid addition salt, o^a 
stereoisomenc form thereof. 

Further, there is also provided a method of ' 
gating warm blooded animals further from Parkin- 
son , disease, which method comprises the sys- 

dhif n 7 n,straBon to subiects sufferin 9 <™ Sd 

drsease of an anti-Parkinson effective amount of a » 
compound of formu«a („. a pharmaceutic^ J. " 

wanT , ZL ft,rther f 0Vided 3 method of **"«fl 
warn, blooded an,mals suffering from diseases re- rs 

lated w,th d,sturbed enterokinesia. said method 

ccmpnsmg the systemic administration to wamn 

blooded an,ma.s of an amount, sufficient to tS 

sad d,seases. of a compound of formula (I) * 

Pharmaceutically acceptable add addition salt or a » 

stereochemically isomeric form thereof 

PrtEZff" in treati " 9 depreSS, ' ve conditions ' 
h!S f SaSe ° r diseases re,ated with dis- 
tijted enterokinesia could easily determine the 
effective amount from the test results presented * 
here. In general it is contemplated that an effective 
amount would be from 0.005 mg/kg to 20 rSg 

EtaE* m0r6 Preferab,y fr °^ 05 ? s 
mg/kg body weight 

The following examples are intended to illus- a, 
tiateand « to ht the present invention in all to 



Example 2 

eth J°^ St, '? d and C0 ° ,eCl mixture ° f 85-5 Parts of 
ethyl 4-oxc-l-p,peridinecart>oxylate. 33 6 oarte of 
nrtromethane and ?<w r,=^- / 
riart h,~T7 , 240 of methanol were ad- 

ml% Z' 9W ^ r °° m temperature - reaction 
^^ated at room temperature 
crushed we was added to the oily residuelndTe 

™\Z£*% «* fc * id - ^ 

wSdn^f Jf 1 ^"'^atnane. The extract 
was dned. filtered and evaporated. The oily rSdue 

orSS dified «° n in Petroieum 

T^^ mnd °" 3nd *»"* gelding 73 parT 

Example 3 

A mixture of 41 parts of ethyl 3.6-dihydro-4- 

parts of methanol, saturated with ammonia was 
hydrogenated at normal pressure and at room tern! 

«w calculated amount of hydrogen was taken up 
*e catafyst was filtered off and the filtrate vS 
evaporated yielding 35 parts (985%, JZyTZ 

(ammomethylhl-piperidinecarboxylate . 
(intermediate 4). 

In a similar manner there was also prepared: 



EXAMPLES 



A) Preparation of Intermediates. 



Example 1 

A mixture of 64 parts of methyl 3-methyI-4-oxc- 

and'Tof^^" 305 * "^methane 
and 3 02 parts of 1.2-ethanediamine was stirred 

Tzco^Z 4 h ° UrS - ^ reacti0 " mixture 
evaporated. The residue was taken up in trich- 

fZTT'?* S °' Uti0n was washed «** with a 
dilute hydrochloric acid solution, dried, filtered and 
evaporated y,elding 70 parts (87.2%) of methyl 3.6- 
d.hydro-3-methyl-4-(nitromethyl)-l(2K)- 
pyndinecarboxylate as a residue (intermediate 1) 
In a similar manner there was also prepared:' 



methyl -4Kaminomethyl)-3-methyf.i- 
35 pipendinecarboxylate (intermediate 5). 

Example 4 

40 rnJL^T! ^ 73 P 3 ^ of ethyl 4-hydroxy-4- 
^ me *y0-1-p.peridinecarboxylate. 400 pans of 
methanol and 150 parts of acetic acid was h^ 
donated in me Pan-apparatus witifs Zs lt 
pafladium-on-charccaJ catalyst 10%. After Weal- 

« ,ttTt am ° Unt 01 Wrogen was taken up. ttw 
^VSt was filtered off and the fittrate wa/eT 
orated. To the residue was added crushed ice and 
me whole was alkalized with potassium hydroxide 
Tne aqueous phase was salted out with potassium 
carbonate and the product was extracted with ben- 

6 6XtraCt ^ dried - and evap- 

orated. y, 9 iding 63.5 parts of ethyl T 

(aminonemyl^ydroxy-l-piperidinecarboxylate- 
mp. 1 82' C (intermediate 6). 

55 
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In similar manner there were also prepared: 



Example 6 



ethyl 4-[[(phenylmethyI)amino]methyl]-l - 

plperidinecarboxylate (Intermediate 7); 

ethyl 4-[[(2-phenylethyl)(phenylmethyl)amino]- 
methyl]-l -piperidinecarboxyiate (intermediate 8); 
and 

ethyl 4-[3-[(phenylmethyI)amino]propyl]-1 - 

piperidinecarboxyiate (intermediate 9). 

Example 5 

To a stirred and cooled (-10°C) mixture of 41.6 
parts of N.N'-methanetetraylbisfcyclohexanamine], 
101 parts of carbon disulfide and 450 parts of 
tetrahydrofuran was added dropwise a solution of 
31.2 parts of 1-acetyM-piperidinmethanamine in 90 
parts of tetrahydrofuran. Upon completion, stirring 
was continued overnight at room temperature. The 
reaction mixture was evaporated. 2,2 , -Ox- 
ybispropane was added to the residue. The 
precipitate was filtered off and the filtrate was evap- 
orated, yielding 40 parts (100%) of 1-acetyl-4- 
(isothiocyanatomethyl) piperidine as a residue 
(intermediate 10). 

In a similar manner there was also prepared: 

2,3-dihydro-6-isothiocyanato-1 ,4-benzodioxin 
(intermediate 11). 



10 



is 



20 



25 



A mixture of 4 parts of 1-acetyl-4- 
(isothiocyanatomethyl)piperidine t 2.2 parts of 4- 
fluorobenzenamine and 90 parts of tetrahydrofuran 
was stirred overnight at reflux temperature. The 
reaction mixture was evaporated, yielding 6.2 parts 
(100%) of N -[(1-acetyl-4.piperidinyl)methyl]-N , .(4- 
fluorophenyl)thiourea as a residue (intermediate 
12). 

In a similar manner there was also prepared: 

N-[(1-acetyl-4-piperidinyl)methyl]-N , -(2- 
fluorophenyl)thiourea (intermediate 13). 

Example 7 

A mixture of 3.1 parts of 1-acetyl-4- 
piperidinemethanamine, 3.4 parts- of 1-chloro-4- 
isothiocyanatobenzene and 90 parts of 
tetrahydrofuran was stirred for 3 hours at room 
temperature. The reaction mixture was evaporated, 
yielding 6.5 parts (99.7%) of N-[(l-acetyl-4^ 

piperidinyl)methyl].N , .(4<hlorophenyl)thiourea as a 
residue (intermediate 14). 

In a similar manner there was also prepared: 



30 



Tabel I 



No. 


P 


R 


Q 


R' R' 


1 


isomerism mp.(°c) 


15 


C 2 H 5 OCO 


4-OH 


CH 2 


H 


H 


157.8 


16 


CH 3 CO 


H 


CH 2 


H 


H 


175.1 


17 


C 2 H 5 OCO 


H 


CH 2 


H 


4-CH 3 




18 


C 2 H 5 OCO 


H 


CH 2 


H 


2-C1 


• - oil 


19 


C 2 H 5 OCO 


H 


CH 2 


H 


2-CH 3 




20 


C 2 H 5 OCO 


H 


CH 2 


H 


4-OH 


oil 


21 


C 2 H 5 OCO 


H 


CH 2 


3-CH 3 0 


5-CH 3 0 
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5 



22 


C 2 H 5 OCO 


H 


23 


CH 3 00 


H 


24 


CH 3 CO 


H 


25 


CH 3 CO 


H 




C 2 H 5 OCO 


H 




CH 3 OCO 


3-CH 3 



CH 2 
CH 2 
CH 2 

C 2»4 
CH 



5>CH 3 C 



70 



2-CH 3 o 

2- CH 3 o 4-CH 3 o 

3- 0-CH 2 -o-4 

3-o-<: 2 h 4 -o-4 

3-Ctt 3 o 



5-CH 3 6 
H 



cis 



oil 
157. d 



134 
oil 



30 



In a similar manner there 



35 



was also 



prepared: 



jH(i-acetyl^p iperidj , } 
Example 8 

»' bromine. The JIS, 3 7 W» 



40 



filtered off waSed preap,tated Product was 

water. This solution was StZd wf£? W ' 
hydroxide. The DrectoH^L!* t ammoniur " 
washed «M ^STS??? »■» filtered off. 
1-acetyl-rT *•* yie,dir * " parts of 

pJperidineTnethanamine - nS^™'' 32 ^'** 
Pntermediate29). ' mp * 13a, ' c - 

m a similar manner there were also prepared: 



U 

ss 




■R 



18 
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Tabel II 



Mo. P 


R 


Q 


R 1 


R' 1 


isomerism salt/ 
base 


rap. 
(°C) 


30 C.H.OCO 


4 -OH 


2 


H 


u 
n 




base 


100 


31 CH 3 CO 


H 


CH 2 


H 


6-Cl 




HBr 




32 CH 3 CO 


H 


CH. 
2 


H 


6-F 




HBr 




33 CHgCO 


H 


CH 2 


H 


4-F 




HBr 




34 C 2 H 5 OCO 


H 


CH 2 


H 


6-CH 3 




HBr 




35 C 2 H 5 OCO 


H 


CH 2 


H 


4-C1 




HBr 




36 C 2 H 5 OCO 


H 


CH 2 


H 


4-CH 3 




HBr 




37 C 2 H 5 OCO 


H 


CH 2 


H 


6-OH 




base 


oil 


38 C 2 H 5 OCO 


H 


CH 2 


5-CHgO 


7-CH 3 0 




HBr 




39 CjHgOCO 


H 


CH 2 


4-CH 3 0 


7-CH 3 0 




base 




40 CHjCO 


H 


CH 2 


5^CH 3 0 


6-CH 3 0 




base 




4i C 2 H 5 OCO 


H 


C 2 H 4 


5-CH 3 0 


7-CH 3 0 




HBr 




42 CH 3 OCO 


3-CH 3 


CH 2 


H 


H 


cis 


HBr 





In a similar manner there was also prepared: 

l-acetyl-N-tS^J-trimethoxy^-benzothiazolylH- 
piperidinemethanamine (intermediate 43). 

Example 9 

A mixture of 33.3 parts of N -[(1-acetyl-4- 

piperidinyl)methylhN.(l i 3-ben20dioxol-5-yl)thiourea i 
112.5 parts of hydrobromic acid solution 48% in 
water and 75 parts of water was stirred till all solid 
entered the solution. Then there were added 16 
parts of bromine and stirring was continued over- 
night at reflux. After cooling, the product was fil- 



tered off. washed with ethanol and dried, yielding 
26.5 parts (58.4%) of N^4-piperidinylmethylH ,3- 
^ dioxolot4,5-f]benzothiazol-6-amine dihydrobromide; 
mp. >260°C (intermediate 44). 

In a similar manner there was also prepared: 

6.7-dihydro-N-(4-piperidinylmethylH1.4]-dioxino- 
a [2,3-nbenzothiazol-2-amine dihydrobromide; mp 
285.2°C (intermediate 45). 
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Example 10 

-a added %*^ lf °™"«> 
hydride dispersion 50* „wi P ^ 0f a w*"" 
for 1 hour. Vl 5 oeS ftf ^ 6 ""^ Aft *' stirring 

P'etion. stirring wa* conunu^ L T s Up °" 
femperature. The JI " f ° r 4 hours * room 
-tar. The P^^^T? 
set aside) and dried v<Jw- (the fi,trate wa s 

P«s of ^Zl^'" 9 3 ** ***» of 5.9 
a™™ (inter. ^ 

ous layer was eirSlT filtrate > *• aque- 

«•*• was J«** te g^ e ^™- Tne 

t^io^p^^^ 0f 2 ^a%«hio)- 

DuringYC Stair" 6 f tem,ediate «* 
stirred and c^Ted , 38 faUDD,ed ^"Qh a 

(mathylthiotthS^Xri:; 1 / ^ 0f 2 " 
Parts of methanoll^S^r " e 24 
perature below 1 0 «C Afti water at a tern- 

same temporal ^ for 1 hour at the 

«<tered off' S.^^^ - 
panone and dried vieldinn^c d W,th 2 -P'°- 
^y'sulfdnyl^SBfJf (80%) of 2 * 



a s.milar manner mere were aiso prepared: 

p^an^ 

« Example 12 

A mixture of n n=rt „ 
P'-peridinemethanamine an S^ 1 "acetyM- 
^elhylthio^^"^ « 9 Parts of 2- 

« neated for 20 STS? 5* "* 
Purified by column Z*Z. . ' 11,6 ^ 

OS* by volume, m rtSTSfT 1? ' 
collected and the el^ PUre fractkjns were 
20 13.5 parts ffl£) £ , 8vaporate d. yielding 

(intem 1 edia^ ) Pend,n ^ ethananii «a as a reSui 



25 



Example 13 



Example 11 

athfaaole. 15 DaSof'i PartS 0f 2 "0"'oroben- 
of sodium K^a 8 ^"**- 
d.methylacetamide was stW, , 0f 
WCL Water was Sec PS I" ^ 34 
^acted with 4^e^S P e^no n e ^ "* 
was dried. fi,tered and Iv^lT ^ eXtract 
was converted into the hvd^o ?' ™ 6 residue 
"itriie. The salt i^E^T*/* aCet °" 
11 Paris <40.8%Hf -K^S d b f r,ed l y, ' e,dir ' 9 

ohydrobromide; mp . I^TStediate ^ 



A mixture of 8 7 n*rt« ., 

a sodium hydride disrwJ^ ' -44 P 3 ^ of 

^imethy^amSTwS 7nT f ™ M * 
30 room temperature 548 II f "* 1 hour at 
added dropwise^ ^'^ethane were 
was continued ovenTghi a™ T*"" ^ 
reaction mixture w« ^ll ? temperature - ™« 
« was extracted SfT^ ro^ ^ "* 

The residue was purified h! , ^ 
raphy (hplc, am C0,umn ohromatog- 

dichlommemane^d ml 9 , USin9 3 mixture of 

• ' and the eluent waTeva^l^^^ C0 " 8cted 
(84%) of 1-acetW-N!^ !i. y,e,dm9 76 - 

Piperidinemem^7nJt^^ ,y1 ^ efty ^ 
52). ^ 88 a res<due (intermediate 

<s Example 14 

Darts rrf = d,nemetn anamine and 1500 

mixture was^S^^^ 00 ^^ ™*™ 
Pended in boSJ^^ ( .'**- was «- 
uct was filtered offT!?!, 6r C0Oimg - Prod- 
(79%, of ^J*" 1 ' yie,d,n 9 l2 2 Paris - 
« zothiazolamine riihS i7" ^^Wmeth^^ 
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In a similar manner there was also prepared: 



Tabel III 



R 



No. 


0 

SI 


2 


R 




isomerism salt/ 

base 


mp.(°C) 


54 


4-OH 




H 


H 




2 HBr 


256.3 


55 


u 
n 


CH 2 


H 


6-C1 




2 HBr 




56 


H 


CH 2 


H 


6-F 




2 HBr 




57 


H 


CH 2 


H 


4-F 




2 HBr 




58 


H 


CH 2 


H 


6-CH 3 




2 HBr 




59 


H 


CH 2 


H 


4-Cl 




2 HBr 




60 


H 


CH 2 


H 


4-CH 3 




2 HBr 




61 


H 


CH 2 


H 


6-OH 




2 HBr 




62 


H 


CH 2 


5-CH 3 0 


7-CH 3 0 




base 


oil 


63 


H 


CH 2 


4-CHgO 


7-CH 3 0 




2 HBr 




64 


H 


CH 2 


5-CH 0 


6-CH 3 0 




base 




65 


H 


°2 H 4 


H 


H 




2 HBr 




66 


H 


°2 H 4 


5-CH 3 0 


7-CH 3 0 




2 HBr 


>260 


67 


3-CH 3 




H 


H 


cis 


2 HBr 




68 


H 


C 3 H 6 


H 


H 




2 HBr 


220.1 



In a similar manner there was also prepared: 

N-(4-piperidinylmethyl)thia2olo[5,4-b]pyridin-2- 
amine dihydrobromide (intermediate 69); 

N-methyl-N.(4-piperidiny!methyl)-2- 

benzothiazolamine dihydrobromide (intermediate 
70); 



45 



N-(2-phenylethyl>-N-(4-piperidinylmethyl)-2- 
benzothiazolamine (intermediate 71); 

5,6,7-trimethoxy-N-(4-piperidinylmethyI)-2- 
50 benzothiazolamine (intermediate 72). 



55 
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Example 15 

A mixture of 15 parts of 4- 
(isothiacyanatomethyl)pyridine. 9.5 parts of 2- 
aminophenol and 160 parts of acetonitrile was s 
stirred for 3 hours at room temperature. The 
precipitated product was filtered off, washed with 
2.2'-oxybispropane and crystallized from acetoni- 
tnle, yielding 8.22 parts of N-^-hydroxyphenyO-N 1 - 
(4-pyridinylmethyl)thiourea; mp. 179 6'C - ;o 
(intermediate 73). 

A mixture of 14 parts of N-(2-hydroxyphenyl). 
N*-<4-pyridinylmethyl)thiourea, 20 parts of mercury- 
(H) oxide. 1 part of sulfur. 160 parts of 2-propanol 
and 160 parts of acetonitrile was stin-ed and re- is 
fluxed for 14 hours. The reaction mixan-e was fil- 
tered over diatomaceous earth and the filtrate was 
evaporated. The oily residue was crystallized from 
acetonitrile. yielding 6.8 parts (56%) of N-<4- 

pyridinylmethyl)-2-benzoxazolamine; mp. 147.9'C - 20 
(intermediate 74). 

A mixture of 4.5 parts of N-(4-pyridinylmethyl)- 
2-benzoxazolamine and 120 parts of methanol was 
hydrogenated at normal pressure at about 50«C 
with 2 parts of rhodium-on-charcoal catalyst 5% 25 
After the calculated amount of hydrogen was taken 
up. the catalyst was filtered off and the nitrate was 
evaporated, yielding 4.6 parts of N-(4-piperidinyl- 
methyl)-2-benzoxazolamine as an oily residue - 
(intermediate 75). 

30 

Example 16 

A mixture of i carts of 1-(4-fluoro-2-hydrox- 
yphenyOethanone, u* parts of (chloromethyl)- 3S 
benzene. 16.4 parts of potassium carbonate. 0.1 
parts of potassium iodide and 120 parts of 2- 
propanone was stirred overnight at reflux tempera- 
ture. The reaction mixture was evaporated. The 
reaction mixture was poured into water. The prod- <o 
uct was extracted three times with trich- 
loromethane. The combined extracts were dried 
filtered and evaporated. The residue was crystal- 
lized from a mixture of 2-propanol and water. The 
product was filtered off and dried, yielding 1 1 parts « 
(58%) of H4-fluoro-2-(phenylmethoxy)phenylV 
ethanone (intermediate 76). 

A mixture of 11 parts of 1-[4-fluoro-2- 
(phenylmethoxy)phenyl]ethanone. 8.48 parts of 3- 
chlorobenzenecarboperoxoic acid and 260 parts of so 
dichloromethane was stirred for 5 days at room 
temperature. The precipitate was filtered off and 
the filtrate was stirred in a saturate thiosulfurate 
solution for 15 minutes. The organic layer was 
separated and stirred in a saturate hydrogen car- 55 
bonate solution for 15 minutes. The organic layer 



was separated, washed with ... 
_ • _ - —wi, uiibu. nixerea 

and evaporated The solid residue was stirred in 
240 parts of methanol. 5.3 Parts of sodium methox- 
.de were added portionwise. After complete addi- 
tion, the whole was stirred for 1 hour at room 
temperature. After evaporation in vacuo at 50-C 
the residue was stirred in water and acidified with 
hydrochloric add solution 3N . Trichtoromethane 
was added, the organic layer was separated, 
washed twice with water, dried, filtered and evap- 
orated yielding 10 parts (93%) of 4-fluon>2- 
(Phenylmethoxy)phenol as a residue (intermediate 

To a stirred mixture of 2.5 parts of 4-fluoro-2- 
(phenylm ,«K>xy)phenol . 2.3 parts of l-bromo-3- 
chloroprc-,nne. 10 parts of water and 0.39 parts of 
tetrabutyiammonium hydrogen sulfate was added 
dropwise a solution of 0.7 parts of sodium hydra; : , 
.de in 5 parts of D at 60'C (exothermic reaction ' : 
temperature rose to 70«). The whole was stirred for 
2 hours at 70«C. After cooling, the product was 
extracted twice with methylbenzene. The combined 
extracts were dried, filtered and evaporated yield- 
ing 3.4 parts (100%) of H3-chIoropropoxyH- 
fluoro-2-(phenylmethoxy)benzene as a residue 
(intermediate 78). 

Example 17 

To a stirred and cooled (0«C) solution of 32 8 
Parts of 3.4-dihydro-2H-1-benzopyran-2-methanol 
m 70 parts of pyridine and 117 parts of benzene 
was added dropwise a solution of 41.9 parts of 4- 
methylbenzenesutfonyl chloride in 63 parts of ben- 
zene. Upon completion, stirring was continued for 
25 hours. The reaction mixture was washed suc- 
cessively with hydrochloric add solution 10%. wit 
water and with a sodium carbonate solution 10% 
The organic layer was dried, filtered and evap- 
orated. The residue was purified by column 
-chromatography over silica gel using trich- 
loromethane as eluerrt. The pure fractions were 
collected and the eluent was evaporated, yielding 
28.3 parts of 3.4-dihydro-2H-1-benzopyran-2- 
methanol 4-methylbenzenesulfonate(ester) as a sol- 
id residue; mp. 59.4'C (intermediate 79). 

(->-3.4-dihydro-2H-l -benzopyran-2-methanol 4- 
methyibenzenesulfonate (ester) (intermediate 30); 
and 

(+)-3.4-dihydro-2H-H3enzopyran-2-methanol 4- 
methylbenzenesutfonate (ester) (intermediate 81). 
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Example 18 

A mixture of 5 parts of 1-[(2,3-dihydro-1 t 4- 
ben2odioxin-2-yl)methyl]-4-piperidjnemethanamine 
dihydrobromide, 1.6 parts of 4-fluorobenzaldehyde, 
3 parts of a solution of thiophene in methanol 4%, 
200 parts of methanol and 4 parts of calcium oxide 
was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal 
catalyst 10%. After the calculated amount of hy- 
drogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated, yielding 4.3 parts - 
(98.3%) of 1-[(2.3-dihydro-1 ,4-benzodioxin-2-yl)- 
methyl]-N-[(4-fluorophenyl)methyl]-4- 
piperidinemethanamine as an oily residue - 
(intermediate 82). 

Example 19 

A mixture of 13.2 parts of 1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methyJ]-a-methyl-N- 
(phenylmethyi)-4-piperidinemethanamine and 160 
parts of methanol was hydrogenated at normal 
pressure and at 50'C with 2 parts of palladium-on- 
charcoal catalyst 10%. After the calculated amount 
of hydrogen was taken up, the catalyst was filtered 
off and the filtrate was evaporated, yielding 8 parts 
(80.4%) of 1-[(2,3-dihydro-1 ,4-benzodioxin-2-yl)- 
methylJ-a-methyl-4-piperidinemethanamine as an 
oily residue (intermediate 83). 

In a similar manner there were also prepared: 

ethyl 4-[[(2-pheny lethy l)amino]methyl]-1 - 

piperidinecarboxylate (intermediate 84); and 

ethyl 4-(3-aminopropy l)-1 -piperidinecarboxylate - 
(intermediate 85). 

Example 20 

A mixture of 22.5 parts of 2,3-dihydro-1 ,4- 
benzodioxin-2-methanoi 4-methylbenzenesulfonate 
(ester), 11.1 parts of 4-(2-methyl-1,3-dioxolan-2-yl)- 
piperidine, 15 parts of sodium carbonate and 135 
parts of N,N-dimethylacetamide was stirred over- 
night at 75°C. Water was added. The product was 
extracted with 4-methyl-2-pentanone. The extract 
was dried, filtered and evaporated, yielding 20.6 
parts (100%) of 1-[(2,3-dihydro-1,4.benzodioxin-2- 
yl)methyl>4-(2-methyl-1,3 : dioxolan-2-yl)piperidine 
as an oily residue (intermediate 86). 

A mixture of 20.6 parts of 1-[(2,3-dihydro-1,4- 
ben20dioxin-2-yl)methyl]-4-(2-methyl-1 I 3-dioxolan- 
2-yl)piperidine and 200 parts of a hydrochloric acid 
solution 2N was stirred and refluxed for 15 hours. 
After cooling, crushed ice was added. The whole 



was treated with a sodium hydroxide solution. The 
product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated. The 
residue was purified by column chromatography 

s over silica gel using a mixture of trichloromethane 
and methanol (99:1 by volume) as eluent. The pure 
fractions were collected and the eluent was evap- 
orated, yielding 10 parts (55.8%) of HH(2,3- 
dihydro-1,4-benzodioxin-2-yl)methyl]-4-piperidinyl]- 

10 ethanone as an oily residue (intermediate 87). 

A mixture of 10 parts of 1-[1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methy|]-4.pj P eridinyl]ethanone, 3.8 
parts of benzenemethanamine, 1 part of a solution 
of thiophene in methanol 4% and 160 parts of 

15 methanol was hydrogenated at normal pressure 
and at 50°C with 2 parts of palladium-on-charcoal 
catalyst 10%. After the calculated amount of hy- 
drogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated, yielding 13.2 parts 
20 (1 00%) of 1 -{(2,3-dihydro-1 .4-benzodioxin-2-yl)- 
methyl]-a-methyl-N-{phenylmethyl)-4- 
piperidinemethanamine as an oily residue - 
(intermediate 88). 

25 Example 21 

A mixture of 12.6 parts of 2-(bromomethyl)-2,3- 
dihydro-1,4-benzodioxin, 11 parts of N-(4- 
piperidinylmethyl)acetamide acetate (1:1), 15 parts 
oo of sodium carbonate, 0.1 parts of sodium iodide 
and 135 parts of N, N-dimethylacetamide was 
stirred overnight at 75 °C. The reaction mixture was 
poured into water. The product was extracted with 
4-methyl-2-pentanone. The extract was dried, fil- 

35 tered and evaporated. The residue was crystallized 
from a mixture of 1,1'-oxybisethane and 2,2'-ox- 
ybispropane. The product was filtered off and 
dried, yielding 3.2 parts (21.0%) of N-[[1-[(2,3- 
dihydro-1,4-benzodioxin-2-yl)methyl]-4-piperidinyl]- 

40 methyl]acetamide; mp. 137.9°C (intermediate 89). 

A mixture of 2 parts of N -[[1-[(2,3-dihydro-1 ,4- 
benzodioxin-2-yl)methyl]-4-piperidinyl]methyl]- 
acetamide, 15 parts of a hydrobromic acid solution 
48% in water and 10 parts of water was stirred for 

45 4 hours at reflux temperature. The reaction mixture 
was evaporated. The residue was crystallized from 
a mixture of ethanol and acetonitrile. The product 
was filtered off and dried, yielding 2 parts of 1-[- 
(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl}-4- 

50 piperidinemethanamine dihydrobromide; mp. 
235.3°C (intermediate 90). 

A mixture of 6.4 parts of (1-[(2.3-dihydro-1,4- 
benzodioxin-2-yl)methylH-piperidinemethanamine 
dihydrobromide, 4 parts of calcium oxide and 80 

55 parts of methanol was stirred for 3 hours at room 
temperature. Then there were added 5 parts of 1- 
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isothiocyanato-4-methoxvbfin^pno ^ 
was stirred for 3 hours at room temperature. The 
whole was filtered and the filtrate was evaporated 
The stocky residue was suspended in a mixture of 
1.1 ^xyb.sethane and 2.2'-oxybi S propane. the latter 
was decanted (the residue was set aside) and 

S f ,0 Mr be ' yie,din 9 3 fir5t of 1 

S2„ ^l-t^Mrc-l^enzodioxin^yl). 

rht y Si- ,Pendinyl,methy,] - £ i '-(4-methox- 
yphenyl)thiourea (intermediate 91). The residue 
wh.ch was set aside, yield a second fraction of 5 

P J*° * £i-frH(2.3^ihydro-1.4-ben 2 odioxin.2.yl>. 
methylH-p iperidiny | ]metny|] . £i .^ethox- 

yphenyl)thiourea (intermediate 91). 

Total yield : 6 parts (93.5%) of N-fIH(2.3-dihydro- 
1^en 2 od.ox,n-2-yl)methylH.pip eridinv1] . rneth ,j. 

N-(4-methoxyphenyl)thiourea; mp U7g»c - 
(intermediate 91). 

B) Preparation of Final compounds. 



Example 22 

rtihJLS*?? ° f 3 - 8 Parts 0f 2-(bromomethyl-2.3- 
dihydro-1.4-ben2odioxin. 6.3 parts of N-M- 

piperidinylmethyl)-2-ben2othia2olamine 

d.hydrobromide. 10 parts of sodium carbonate. 0.1 

parts of sodium iodide and 68 parts of N. N- 

d,methyWormamide was stirred for 48 hourc * 

« A reaCti ° n mbrture was P° ured water 

™1 Pr °l UCt ^ extracted wi * 4-methyl-2- 

STrTrf ^ « dried - fibred and 

2£ST" V reSidUB ^ "V-*** from 
acetonrtrile. y,eldmg 2.8 parts of N -{t1-{(2,3- 

methyl>2-ben 2 othiazolamine; mp 1399-0 
(compound 1). 

In a similar manner there were also prepared: 

4-(2-ben2othia2olylaminomethyl)-H2- 
^^'H^iperidinol dihydrochloride; mp. 
209.3*0 (compound 2); 

£!-[1-(2-phenoxyethylH-piperidinylmethyl>.2- 
benzothiazolamine; mp. 116.1 «C (compound 3); 

H-[1 -(3-phenoxypropylH- siperidinylmethylJ-2- 
benzothiazolamine; mp. n 3 .7'C (compound 4); 

4-(2-ben2othiazolaminomethyl).i -(2.3-dihydro-1 4- 

benzodioxin^-yl-methylM-piperidinol; mp. 176J2-C 
(compound 5). 



txample 23 

beniJ?*^ ° f Z? ° f <RH-h2.3-dihydro-1.4- 
5 ^° d '°, x " 1 - 2 - metha "0l 4-memylbenzenesu.fonaie- 

tT h f • P3rtS ° f ^ 4 -P'P«ridinylmeth y l)-2-ben- 
zo^azotem.ne dihydrobromide hemihydrate 2.5 

«, C00lm 9' «*» rea «ion mixture was 

° P° Ured ^ water - Tne product was extracted three 
el^L ^^-Pentanone. The combined 
extracts were c-ed. filtered and evaporated The 

rShv^r'" *• by r6VerSed Phase ch ™*og- 
raphy (HPLC) ov.r Li Chroprep RP i 8 

SET, °k trid ? ,0 ^ e,han «. "exane and i 
(10:10:1 by volume, as eluent. The pure fractions 
were collected and the eluent was evaporaS^T 
ZrtZ WaS fi . CrySta ' li28d from acetonitrile.'The 

Sfn'^ - , < S H-)-N-CIH(2.3^ihydro-1.4- 
benzodioxm-2-yl)rnethylHi3iperidinyl]methyn.2- 
benzothiazolamine: mp. 133.3'C • [ a i - 

25 In a similar manner there were also prepared: 
(R ^- CH(2,Wihyd ^ 1 -^^odioxin.2.y|>. 

mp. 133.1 -C : [<*]„,= +16.6497° (c = 0 5% in 
30 trichloromethane) (compound 7); 

rHIH(2.3-dihydro-1 .4-ben2odioxin-2-yl)methylH- 

Pl pendinyl]memyljmiazok<5.4-b]pyridin-2-amin^ 
mp. 158.-4"C (compound 8); 
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SO 



55 



™^£* 3 '^ hydr * 2ii -t-be^opyran-2-yr 

methylH- pip eridinyl]methylh2-ben 2 othia20lamine- 
mp 144.3'C : [ a)m » +68 . 93 . (ca 1% .„ ^ 

nol) (compound 9); 

' ( + HRHHT1-{{2.3-<fihydrc-1 .4-ben2odioxin-2-yD- 
mettiylH-piperidinyllmethyl^ -methyl-2-ben- 
20th.azolam.ne: mp. 111.7*0. [afc = + 1707* (c 
= 0.5% in trichloromethane) (compound 10); 

("HS)-£i -TT1-{(2.3-dihydro-1 ,4-ben20dioxin-2-yl)- 
methylH-piperidinylImethyl]-l^methyl-2- 
ben2othia2olamine; mp. 103.5"C. [afo = -15.81° - 
(c ■ 0.5% in trichloromethane) (compound 11); 

( + HR)-N-nH{2.3-dihydro-1.4-benzodioxin.2-yl)- 
memylj-^iperidinyllmethyljthiazolop.^lpyridin- 
2-amine; mp. 159.6'C; [afc = + 17.00* (c= 0.5% 
in trichloromethane) (compound 12); 

(-HSHHT1 -{(2.3-dihydro-1 .4-benzodioxin-2-yl)- 
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methyl]-4-piperidinyl]methyl]thia2olo[5,4-bIpyridin- 
2-amine; mp. 160.5°C; [o] 0 = 17.48° (c= 0.5% in 
trichloromethane) (compound 13); 

(-)-N-[[i -[(3.4-dihydro-2H-i -benzopy ran-2-yl)- 

methylH-pjperidinyl]methyl]thia2olo(5,4-b]pyridin- 
2-amine; mp. 177.4°C, [a] = -49.44° (c = 1% in 
trichloromethane) (compound 14); and 

M1 -[(2.3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methyl]-5.7-dimethoxy«2« 
benzothiazoiamine; mp. 165.8°C (compound 15). 

Example 24 

A mixture of 1.9 parts of 2-<bromomethyl)-2,3- 
dihydro-1,4-benzodioxin, 3.3 parts of 6-chloro-N-(4- 
piperidinylmethyl)-2-benzothiazolamine 
dihydrobromide, 5 parts of sodium carbonate. 0.1 
parts of sodium iodide and 67.5 parts of N,N- 
dimethylacetamide was stirred overnight at about 
75 °C. Water was added to the reaction mixture and 
the product was extracted with 4-methyl-2•pen- , 
tanone. The extract was dried, filtered and evap- 
orated. The oily residue was crystallized from a 
mixture of I.V-oxybtsethane and 2.2'-ox- 
ybispropane. The product was filtered off and 
dried, yielding 1.8 parts (59.8%) of 6-chloro-N-[[1-[- 
(2 t 3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4« 
piperidinyl]-methyl]-2-benzothiazolamine; mp. 
155.8°C (compound 16). 

In a similar manner there were also prepared: 

Ml-[2-(2.6-dichlorophenoxy)ethyl]-4-piperidinyl]. 
methyl>2-benzothiazolamine dihydrobromide; mp 
222.3°C (compound 17); 

N-[n-[2-(2.6-dimethoxyphenoxy)ethyl>4- 
piperidinyl]methyl].2-benzothiazolamine 
dihydrobromide; mp. 171 .3 °C (compound 18); 

N-[[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4. 

piperidinyl]methyl]-6-fIuoro-2-benzothiazolamine; 
mp. 152.0°C (compound 19); 

£H[1 -{(2.3-dihydro-1 ^benzodioxin^-ylJmethylH- 
piperidinyl]methyl]-4-fluoro-2-benzothiazolamine; 
mp. 159.8°C (compound 20); 

N-[[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 

piperidinyl]methyl]-6-methyl-2-benzothiazolamine; 
mp. 123.6°C (compound 21); 

4-chloro-N-[[l -[(2,3-dihydro-1 ,4-benzodioxin-2-yi)- 
methylH-piperidinyl]methyl]-2-benzothiazolamine 



dihydrobromide; mp. 249.8°C (compound 22); and 

-[(2.3-dihydro-1 ,4>benzodioxin-2-yl)methylH. 
p«peridinyl]methylH-methyl-2-benzothiazolamine 
5 dihydrobromide; mp. 246.4°C (compound 23). 

Example25 

A mixture of 3.2 parts of 1-(3-chloropropoxyM- 
70 fiuor-2-(phenylmethoxy)benzene. 4.1 parts of N -(4- 
piperidinylmethyl)-2-benzothiazolamine 
dihydrobromide. 6 parts of sodium carbonate. 0.1 
parts of sodium iodide and 67.5 parts of N,N- 
dimethylacetamide was stirred overnight at 75 °C 
75 Water was added and the product was extracted 
with 4-methyl-2-pentanone. The extract was dried, 
filtered and evaporated. The oily residue was cry- 
stallized from acetonitrile. The product was filtered 
off and dried, yielding 3.3 parts (652%) of N-[[H3- 
20 [4-fluoro-2.(phenylmethoxy)phenoxy]propylH. 

piperidinyl]methylh2-benzothiazolamine; mp 
129.5°C (compound 24). 

In a similar manner there was also prepared: 

25 N-[[1 -t^-fluorophenoxyJpropylH-piperidinylh 
methyO-2-benzothiazolarnine 
dihydrobromide.hemihydrate; mp. 172.0°C - 
(compound 25). 

30 Example 26 

A mixture of 2.8 parts of 2,3-dihydro-1 ,4- 
benzodioxin-2-methanol methanesulfonate (ester), 
3.4 parts of 5.6,7-trimethoxy-N-(4-piperidinyl- 

35 methyl)-2-benzothiazolamine, 3 parts of sodium 
carbonate and 67.5 parts of N,N-dimethylacetamide 
was stirred overnight at about 75°C. Water was 
added. The product was extracted with 4-rnethyl-2- 
pentanone. The extract was dried, filtered and 

<o evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of 
trichloromethane and methanol (97:3 by volume) as 
eluent The pure fractions were collected and the 
eluent was evaporated. The residue was converted 

45 into the (E)«2-butenedioate salt in ethanol and 2- 
propanone. The salt was filtered off and dried, 
yielding 3.2 parts (48.5%) of N-[I1-[(2,3-dihydro- 
1.4-benzodioxin-2-yl)methylJ-4-piperidinyl]methyl]- 
5.6.7-trimethoxy-2-benzothiazolamine (E)-2- 

so butenedioate(2:3); mp. 1 71 .6°C (compound 26). 

In a similar manner there were also prepared: 

-{(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methyl]-5,6.7-dimethoxy-2- 
55 benzothiazolamine; mp. 152.8°C (compound 27); 
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N-Q"H(2.3-dihydro-i 

am,ne; mp. 160.1 - C (compound 28); 

MH(2.3^ihydr<>1>ben 2 odioxin-2-yl)methv!M. 

2 * am,ne: 137 " 4 ' C ^Pound 

^1J2.3-dihydro-i.4-ben 2 odioxin-2-yl)methylV 
121.7'C (compound 30). P 



TO 



JS 



Example 27 

overnight ^ to-C. On the addition of li? 
P^uct was extracted wfth 
The extract was dried, fiftered and eva2ST n 
residue was converted int« evaporated. The 
in 2^ m n»Z. ,nt0 816 ^ydrobromide salt 

m 2-propanone. The sait was f?!t«red off ,^ a -IT 
yielding 4.5 Darts m ^\VT„ 31x1 dned - 

d.hydrobrom ( de; mp>260'C (compound 31, 
In a similar manner there were also prepared: 
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Tabel iv 



Mo. X 



32 o 

33 o 

34 O 

35 CH 2 

36 CH 



R' 



H 


CH 2 


4-CHjO 


H 


CH 2 


5-CH 3 o 


H 


CH 

2 


5-CH 3 o 


H 


CH 
2 


5-CH 3 o 


H 


CH 
2 


5-CH 3 0 



7-CH 3 Q 
7-CH 3 0 
7-CH 3 0 

6- CH 3 0 

7- 0^0 



isomeric [a]* 
form 



salt/ mp.(°c) 
base 



(+)-(R) +15.27 
<-)-(S) -17.88 



base 184.4 
base 167. 1 
base 166.6 
base 92.9 
2 HC1 228.1 
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SO 



CH 2 


H C 2 H 4 


5-CH 3 0 7-CH 3 0 




2 HBr 


247.7 


CH 2 


3-CH 3 CH 2 


H H 


cis 


2 HBr 


265.3 


CH 2 


H CH 2 


5-0-CH 2 ~0-6 




2 HBr 


275.1 


CH 2 


H S H 6 


H H 




base 


104.2 



* c - 0.5% in dichlorome thane 
In a similar manner there was also prepared: 

-[(2.3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methyl>N -(2-phenylethyl)-2-ben- 
zothiazolamine (E)-2-butenedioate(1:1); 

mp. 174.8°C (compound 41); 

£H[1 -[(2 t 3-dihydro-1 .4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methylh2-benzothiazolamine dihydroch- 
loride; mp. 231 .6°C (compound 42); 

N-[[1-[2(4-fluorophenoxy)ethylH.piperidinylh 
methyl]-2-benzothiazolamine ; mp. 116.8°C - 
(compound 43); 

N-[[1 .[2(4-f luorophenoxy)ethyl]-4-piperidiny!h 
methyl]-5.6-dimethoxy-2-benzothiazolamine; mp. 
139.7°C (compound 44); 

N-[[1.[2(4-fluorophenoxy)ethyl]-4-piperidinyl]- 
methyl]-5.6.7-trimethoxy-2-benzothiazolamine 
dihydrobromide; mp. 220.9 a C (compound 45); 

(-HS)-N-[[1 -[(2, 3-dihydro-1 ,4-benzodioxin-2-y I)- 
methyl^piperidinylJmethylJ-S.ej-trimethoxy^- 
benzothiazolamine dihydrochloride; mp. 215.4°C - 
[«]|* « -42.73 (c= 0.5% methanol) - 

(compound 46); 

( + WRHHIW(2,3-dihydro-1 .4-benzodioxin-2-yl). 
methyl]-4-piperidinyl]methylh5 f 6.7.trlmethoxy-2- 
benzothiazolamine dihydrochloride; mp. 217.2°C. - 
[a]p -+42.77 (c= 0.5% methanol) * - 
(compound 47); 

N-[[1-[2-(2-methoxyphenoxy)ethyl]-4-piperidrnyl]- 
methyl]-2-benzothiazolamine; mp. 1 21 .1 °C - 
(compound 48); 

N-t[1-[2-(2-methylphenoxy)ethyl]-4-piperidinyl]- 
methyl]-2-benzothiazolamine; mp. 126.4°C • 
(compound 49); 

N-[2-[1-[2-(4-fluorophenoxy)ethyl]-4-piperidinyl> 
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ethyl]-5 t 7-dimethoxy-2-benzothiazolamine; 
131 .8°C (compound 50); 



mp. 



75 N-[p -[2-(4-fluorophenoxy)ethyl]-4-piperidinyl]. 
methyl]-5,7-dimethoxy-2-benzothiazolamine 
dihydrobromide; mp. 249.2'C (compound 51); and 

cis -N-[[1 -{2-(4-fluorophenoxy )ethy1]«3-methy 1-4- 
piperidinyl]methylh2-benzothiazolamine; mp 
95.9 °C (compound 52). 

In a similar manner there is also prepared; " 



£H3-[1-(2 t 3-dihydro-1.4-benzodioxin-2-yl)methylH- 
piperidinyl]propylJ-5,6-dimethoxy-2- 
benzothiazolamine (compound 53). 

Example 28 

A mixture of 3.2 parts of 3.4-dihydro-2H-1- 
benzopyran-2-methyl 4-methy!benzenesuIfonate- 
(ester), 4.2 parts of N-(4-piperidinylmethyl)-2-ben- 
zothiazolamine dihydrobromide hemihydrate, 5.3 
parts of sodium carbonate, 240 parts of 4-methyl-2- 
pentanone was stirred and refluxed for 24 hours 
using a water-separator. The reaction mixture was 
cooled, washed with water, dried, filtered and evap- 
orated. The residue was purified by column 
chromatography over silica gel using a mixture of 
trichloromethane and methanol (93:7 by volume) as 
eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystal- 
lized from 2,2'-oxybispropane. The product was 
filtered off and dried, yielding 1.92 parts (48.8%) of 
N-[[1 -fl^ihydro^H-l -benzopyran-2-yl)methyl]-4- 
piperidinyl]methy!h2-benzothiazolamine; mp. 
150.0°C (compound 54). 

In a similar manner there were also prepared; 

(i)-N-[[l -[(2,3-dihydro-2-methyl-1 ,4-benzodioxin-2- 
yl)methyl>4-piperidinyl]methyl}-2- 
benzothiazolamine; mp. 126.2°C (compound 55); 
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and 



Example 29 

A mixture of « parts 0 f 2.3-dihydro-l 4- 

(ester), 5 parts of 2-[(4-piperidinylmemylKamino1- 

JJET T' 0 ' dih * drob ™'*>. 10.5 p^s 0™ 
^d.emy ethanamine and 67.5 parts of N N 

ZTf tH " added - 706 Product was extracted with 
4-methyl-2-pentanone. The extract was dried T 

El"? r^^- ^ -*» wS everted 
«nto the hydrochloride salt in 2-propanol. Th whote 
was evaporated. The oily residue wJ ^iSd 
from a mixture of ethanol and acetonMe The 
pmduct was filtered off and dried, yield^* pSs 

yl)methylI-4 1) ,peridinyl]methyl]amino>6- 
benzotfoazolol dihydrochloride; mp 218 6'C - 
(compound 57). M c 



Example 30 

A mixture of 6.7 parts of H(2.3-dihydn>1 4- 

JSSf'-f ^ 01 ^ethylsuZyV 
«ira20lo[4,5-c]pyndine. 425 parts of sodium Lr 

SSVh parts of wnKiSSS, £ 

surrea for 2 hours at 150°C Th« roa Mj^ . _ 
-poured into ice i^^JTS! 

1^,^ evaporated. The residue was 
Zl . 2L? 1 "5 ^^araphy over silica^ 
uang a m«tu re of trichloromethane and methanol 

Sed^tni e, T ^ ^ *«*" W - 
Sue^S tf? W3S eva P° ra ted. The resi- 

due was crystallized from 1.r-oxvbisethan» -n,» 
product was tittered off and «JS n 
parts (20%, of * ttl^hydro-? ^en^io^ 

lpyndin-2-amme; mp. 147.1 - C (compound 58). 
In a sim,lar manner there was also prepared: 

^M[H(2,3-dihydro-1,4-faen2odioxin-2-yl)methy|>4. 

P;P^'ny'Imethy I]m iazolo[ 5 .^ 

d.am.ne; mp. 188.8'C (compound 59. 



z^T,T™™- 27 parts of 2-chlorooen- 
o^^l PartS ° f Cataum oxid8 »d 18 parts 

was arfL / h0 ' 9 W3S filtered ^ to the filtrate 
was added 4-methyl-2-pentanone. The whole was 

5? ^ Water ' dried ' and eva^Sate? 

The rescue was purified by column dSSS 

e uent The purs ."Tactions were collected ■.•■/*. 
« eluentwas evaporated. The residue S o- ^ 
mto me ethanedioate salt in 

Si « fift r off and 

?oC^ 9 ~ e(i ^ mp ^- c 

In a similar manner there was also prepared: 
^H(2.3^ihydro.1.4^n20dioxin-2-yl)methyfH- 

SSSSST e,hanedioat8 < 1 ^-- «* So 



25 



50 



Example 32 



To a stirred solution of 11.85 Darts of NLru 
(2.3^hydrc-1.4.^ i0 ^ 2 .XX^ ^ 
P^rfmylmemy^-oenzothiazolamine 1^72 parts 

35 f 5 ^T yff °^ id9W " eadd ^^Sn^ 
.ifJ^ 8 SOdium nvdride dispersion 50% 

minutes. A solution of 4.6 parts of todomett^ne in 

water and the product was extracted twice with 4- 

wet y drie?T°2' ^ C ° mWned «»* ^ 
were dned. filtered and evaporated. The resfcfue 

was separated by column chromatography^ 
memano, (97:3 by volume) as eluent The £ 
£25 Z** """^ ^ 1,16 fluent was evap- 
of^i?«, reS l Ue ^ CrystalB2ed from a mbSe 
of aceton,tnle and Lf-oxybisethane. yielding 1 part 
so ^MHB^i^i.^ 
4^pendin yI meth yim . -«J££2 
Mth.a20lam.ne: mp. 125.4'C (compound 62) 



ss 
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Example 33 

To a stirred mixture of 1.12 parts of 2-furancar- 
boxylic acid, 2.02 parts of N,N-diethylethanamine 
and 195 parts of dichloromethane were added 2.55 
parts of 2-chloroM-methylpyridinium iodide. Stirring 
was continued for 30 minutes at room temperature. 
A solution of 3.93 parts of N-{1-[(2,3-dihydro-1 t 4- 
ben20dioxin-2-yl)methyl].4-piperidinylmethyl]-2- ' 
benzothiazolamine in tetrahydrofuran was added 
and the whole was stirred first for 1 hour at room 
temperature and then overnight at reflux. After 
cooling, the reaction mixture was poured into water. 
The product was extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The 
residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane 
and methanol, saturated with ammonia, (97:3 by 
volume) as eluent The pure fractions were col- 
lected and the eluent was evaporated. The residue 
was converted into the hydrochloride salt in 2- 
propanone. The salt was filtered off and dried, 
yielding 2.2 parts (41.8%) of N-(2-benzothiazolyl- 
N-[[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-y l)methyl}-4- 
piperidinyl]methyl>2-furnacarboxamide mon- 
ohydrochloride; mp. 217.7«C (compound 63). 
In a similar manner there were also prepared: 

N-(2-benzothiazolyl)-N -[[1 -[(2,3-dihydro-1 .4- 

benzodioxin-2-yl)methyl].4.piperidinyl]methyl]-4. 
methoxybenzamide; mp. 125.6'C (compound 64); 

N-(2-benzothiazolyl)-N -[[W(2.3-dihydro-1 ,4- 

benzodioxin-2-yl)methyl]-4-piperidinyl]methylH- 
(trifluoromethyl)benzamide; mp. 147.0°C 
(compound 65); 

N-(2-benzothiazoly \yn ^ . [(2f 3-dihydro-1 .4- 

benzodioxin-2.yl)rhethyl]^-pjperidinyl]methyl]-3,4. 
dimethoxybenzamide; mp. 135.0°C (compound 
66); and 

N-(2-benzothiazolyl)-N-[[l -[(2,3-dihydro-1 ,4- 
benzodioxin-2-yl)methylH.piperidinyl]methylh2. 
thiazolecarboxamide; mp. 125.8°C (compound 67). 

Example 34 

To a stirred mixture of 8.3 parts of N-[[1 -[(2,3- 
dihydro-l .4-benzodioxin-2-yl)methylM-piperidinyl]- 
methylJ-N , -(4-methoxyphenyl)thiourea, 60 parts of 
trichloromethane and 240 parts of tetrach- 
loromethane were added at once 3.1 parts of bro- 
mine. The whole was stirred and refluxed for 1 
hour. After cooling, the reaction mixture was treat- 
ed with a sodium hydroxide solution. The organic 



layer was separated, dried, filtered and evaporated 
The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trich- 
loromethane and methanol (95:5 by volume) as 
s eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystal- 
lized from a mixture of 1.r-oxybisethane and 
2,2 , oxybispropane. The product was filtered off and 
dried, yielding 1.7 parts (21.0%) of N-[[1-[(2.3- 
io dihydro-1,4^enzodioxln-2-yl)methyl>4-piperidinylJ- 
methyl]-6-methoxy-2-benzothiazolamine; mp. 
134.7°C (compound 68). 

C. Pharmacological examples 

75 

Example 35 



20 Loss of righting reflex test 

Female Wistar strain rats weighing 220-270g 
were used throughout the test. Sixty minutes be- 
fore observations were made, the rats were treated 
25 with a test compound or with a saline solution. 
Thirty minutes later, all animals received an in- 
traperitoneal injection of 20 mg/kg body weight of 
xylazine. 

30 Thirty minutes after the injection of xylazine, saline 
pretreated (control) animals typically were in a 
state in which locomotor activity and other be- 
haviours were depressed or abolished, muscle tone 
was decreased, and the righting reflex was com- 
as promised in the manner detailed below. The de- 
gree of which the righting reflex was compromised, 
was scored 0-3 depending on the animal's re- 
sponse to it being put gently on its back on a flat 
surface. Score 3: complete loss of righting reflexes; 
40 score 2: some righting movements occur, but these 
fail' to result in a 180' turn of the body; score 1: 
righting movements do result in a 180° turn of the 
body, but the process takes noticeably more time 
than it does in normal animals; score 0: righting is 
45 effected with a speed similar to that of normal rats. 
EDso-values were determined as those doses in mg 
per kg body weight capable of producing loss of 
righting reflex scores <3 in 50% of the tested 
animals. 

50 

The ED»-values of a number of compounds of 
formula (I) are depicted in the table below. The 
compounds in this table are not given for the 
purpose of limiting the invention thereto but only to 
55 exemplify the useful farmacological properties of all 
the compounds within the scope of formula (I). 
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Table v 



Loss i„ righting reflex induced by 
xylazine ED^-values in mg/kg 



1 
6 
7 
8 

19 

20 

21 

58 

68 

13 

42 

57 

34 

26 

27 

35 

28 

30 



D) Composition Examples 



so 



55 



0.30 

o.n 

1.3 

0.08 

0.31 

0.066 

0.14 

0.080 

0.16 

0.08 

0.31 

0.31 

0.31 

0.08 

0.16 

0.31 

0.31 

0.31 



Example 36 : ORAL DROPS 

500 Grams of the A.I. was dissolved in 
Kers of 2-hydroxypropanoic add ar,7lTntL ^ 
the polyethylene glycol at 60-80 -rTJ r 
30-4O«r ' c - After cooling to 

*Z 1*Z 35 ,it9re * ^ethylene 

was ad^ m, , XtUre ^ well. Then ttere 

2 " 5 rrters of purified water and while 

a^ i*? addBd 2 " 5 «■» of coSa 

and polyethylene glycol q A to a wWoTS 
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Example 37 : ORAL SOLUTION ' 

9 Grams of methyl 4-hydroxybenzoate and 1 
gram of propyl 4-hydroxybenzoate were dissolved 
in 4 liters of boiling purified water. In 3 liters of this 
solution were dissolved first 10 grams of 2,3- 
dihydroxybutanedioic acid and thereafter 20 grams 
of the A.I. The latter solution was combined with 
the remaining part of the former solution and 12 
liters 1.2,3-propanetriol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Grams of sodium 
saccharin were dissolved in 0.5 liters of water and 
2 milliliters of raspberry and 2 milliliters of goose- 
berry essence were added. The latter solution was 
combined with the former, water was added q.s. to 
a volume of 20 liters providing an oral solution 
comprising 20 milligrams of the active ingredient 
per teaspoonful (5 milliliters). The resulting solution 
was filled in suitable containers. 

Example 38 : CAPSULES 

20 Grams of the A.I., 6 grams sodium lauryl 
sulfate, 56 grams starch, 56 grams lactose. 0.8 
grams colloidal silicon dioxide, and 1.2 grams mag- 
nesium stearate were vigorously stirred, together. 
The resulting mixture was subsequently filled into 
1000 suitable hardened gelating capsules, compris- 
ing each 20 milligrams of the active ingredient 

Example 39 : FILM-COATED TABLETS 



Preparation of tablet core 

A mixture of 100 grams of the A.I., 570 grams 
lactose and 200 grams starch was mixed well and 
thereafter humidified with a solution of 5 grams 
sodium dodecyl sulfate and 10 grams polyvinylpyr- 
rolidone (Kollidon-K 90®) in about 200 milliliters of 
water. The wet powder mixture was sieved, dried 
and sieved again. Then there was added 100 
grams microcrystalline cellulose (Avicel®) and 15 
grams hydrogenated vegetable oil (Sterotex ®). 
The whole was mixed well and compressed into 
tablets, giving 10.000 tablets, each containing 10 
milligrams of the active ingredient. 



TO 
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Coating 

To a solution of 10 grams methyl cellulose 
(Methocel 60 HG.) in 75 milliliters of SLSSS 
ethanol here was added a solution of 5 grams of 
ethyl cellulose (Ethocel 22 cps •) in 150 milliliters 
of dichloromethane. Then there were added 75 
milliliters of dichloromethane and 2.5 milliliters 
1.2.3-propanetriol. 10 Grams of polyethylene glycol 
was molten and dissolved in 75 milliliters of dich- 
loromethane. The latter solution was added to the 
former and then there were added 2.5 grams of 
magnesium octadeconoate, 5 grams of polyvinyl- 
pyrrolidone and 30 milliliters of concentrated colour 
suspension (Opaspray K-1-2109®) and the whole 
was homogenated. 

The tablet cores were coated with the thus ob- 
tained mixture in a coating apparatus; 

Example 40 : INJECTABLE SOLUTION 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 
grams propyl 4-hydroxybenzoate were dissolved in 
about 0.5 liters of boiling water for injection. After 
cooling to about 50'C there were added while 
stirring 4 grams lactic acid, 0.05 grams propylene 
glycol and 4 grams of the A.I.. The solution was 
cooled to room temperature and supplemented 
with water for injection q.s. ad 1 liter volume, giving 
a solution of 4 milligrams A.I. per milliliters. The 
solution was sterilized by filtration (U.S.P. XVII p. 
811) and filled in sterile containers. 



as Example 41: SUPPOSITORIES 



3 Grams A.I. was dissolved in a solution of 3 
grams 2,3-dihydroxybutanedioic acid in 25 millili- 
ters polyethylene glycol 400. 12 Grams surfactant - 
(SPAN®) and triglycerides (Witepsol 555 G) q.s. ad 
300 grams were molten together. The latter mixture 
was mixed well with the former solution. The thus 
obtained mixture was poured into moulds at a 
temperature of 37-38'C to form 100 suppositories 
each containing 30 milligrams of the active ingre- 
dient. 



20 



25 



30 



40 



45 



Claims 
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1. A chemical compound having the formula 
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R 

R N 

a pharmaceutical^ acceptable acid addition salt or 
a possible stereochemicaiiy isomeric form thereof, 
wherein 

-A'sA'-A^AMs a bivalent radical having the for- 
mula 

-CH = CH-CH = CH-(a). 
-N = CH-CH=CH-<b). 
-CH = N-CH=CH-(c). 
-CH=CH-N=CH-(d). 
-CH==CH-CH = N-(e), 
-N=CH-N»CH-(f)or 
-CH = N-CH = N-(g) f 

wherein one or two hydrogen atoms in said radicals 




25 



30 



(I), 



JO 



is 



20 



(0 -(9) and up to three hydrogen atoms in said 
radicals (a) -(e). may each independently from 
each other be replaced by halo, hydroxy, amino, 
tnfluoromethyl. Cl< alkyl or C^aikyloxy. or two hy- 
drogen atoms in said radicals (a) -(e) substituted on 
adjacent carbon atoms may be replaced by a bival- 
ent radical of formula -0-CH J -Oor«0-CH,-CH r O-; 

2 is -O-or -S-; 

R' is a member selected from the group consistir 
of hydrogen. Chalky!. c,., alkylcarbonyl. aryl C, 
salkyl, arylcarbonyl and C M alkyioxycarbony|; 

Q is C^alkanediyl; 

R is a member selected from the group consisting 
of hydrogen. Chalky!, hydroxy and C.alkyloxy; 

Us a member selected from the group consisting 
of a radical of formula ^ 



(h), and a radical of formula 



O-Alk- 



(1); 



AJk is C^aJkanediyl; 

X is -O-or -CH r ; 

R 1 is hydrogen or Chalky!; 

R 5 and R 4 are each independently selected from 
the group consisting of hydrogen, haio. 
tnfiuoromethyf. hydroxy, C^alkyl, C^alkyloxy and 
phenyl C^alkyloxy; 

wherein aryl is a member selected from the group 
consisting of phenyl, susbtituted phenyl, pyridinyl 
mono-and di(C^aIkyIoxy)pyridi n yi, thienyl! 



so 



55 



halothienyi. C^kylthienyl. pyrrolyl. C, 
6 afkylpyrrolyl. furanyl, furanyl substituted with d. 
6 aJkyi, pyrazinyl. thiazolyl and imidazolyl; said sui> 
stftuted phenyl being phenyl substituted with up to 
3 substituents each independently selected from 
the group consisting of halo, hydroxy, 
tnfluoromethyl, C^aJkyl and C^aikyloxy. 

2. A chemical compound according to claim 1, 
wherein L is a radical of formula (h) wherein R a and 
R 4 are both hydrogen: or L is a radical of formula - 
(i) wherein R J is hydrogen, halo, C^aJkyl,. d. 
eaikyloxy or phenyl C^aikyloxy and R 4 is hydro- 
gen, halo or C^aJkyloxy. 
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3. A chemical compound according to claim 2, 
wherein R is hydrogen, L is a radical of formula (h) 
wherein R* is hydrogen, or L is a radical of formula 
(i) wherein R 1 is hydrogen or halo and R* is hy- 
drogen; and R' is a member selected from the 
group consisting of hydrogen. alkyl, C,. 
ealkylcarbonyl, aryl C^alkyl and arylcarbonyL 

4. A chemical compound according to claim 3, 
wherein Q is C,. 3 aikanediyl; L is a radical of for- 
mula (h) wherein Alk is methylene; and R' is a 
member selected from the group consisting of hy- 
drogen, C^alkyl, aryl C,. 2 alkyl and arylcarbonyl, 
wherein aryl is a member selected from the group 
consisting of phenyl, substituted phenyl, furanyl 
and thiazolyl; said substituted phenyl being phenyl 
substituted with up to 2 substituents each indepen- 
dently selected from the group consisting of halo, 
hydroxy, trifluoromethyl, methyl and methoxy. 

5. A chemical compound according to claim 4 
wherein A' = A J -A a =A 4 is a bivalent radical of for- 
mula (a) being optionally substituted with up to 
three C^alkyloxy radicals. 

6. A chemical compound according to claim 1, 

wherein the compound is N-[[1-[(2 f 3-dihydro-1,4- 

ben20dioxin-2-yI)methyl>4-piperidinyl]methyl]-2- 
benzothiazolamine. 

7. A chemical compound according to claim 1, 
wherein the compound is (S)-(-)-N-[[H(2,3-dihydro^ 
1,4-ben20dioxin-2-yl)methylH-piperidinyl]methyl]- 
2-benzothiazolamine. 

8. A pharmaceutical composition comprising a suit- 
able pharmaceutical carrier and as active ingredient 
a therapeutically effective amount of a compound 
as claimed in any one of claims 1 to 7. 

9. An anti-depressive or anti-Parkinson or en- 
terokenetically effective composition comprising a 
suitable pharmaceutical carrier and as active ingre- 



dient an effective anti-depressive or anti-Parkinson 
or enterokineticaliy effective amount of a com- 
pound as claimed in any one of claims 1 to 7. 

10. A method of preparing a pharmaceutical com- 
position, characterized in that a therapeutically 
effective amount of a compound as defined in any 
of claims 1 to 7 is intimately mixed with suitable 
pharmaceutical carriers. 

11. A compound as claimed in any one of claims 1 
to 7 for use as a medicine. 

12. A compound as claimed in any one of claims 1 
to 7 for use as an anti-depressive. anti-Parkinson or 
enterokinetic medicine. 

13. A process for preparing a chemical compound 
as claimed in any of claims 1 to -7, characterized 



a) N-alkylating a piperidine of formula 
H-D (III), 

25 

with a reagent of formula 
L-W (II), 

so wherein W represents a reactive leaving group, in a 
reaction-inert solvent; 

b) reductively N-alkylating a piperidine of formula - 
(III) with a carbonyl-compound of formula 

L'*C = 0(IV), 

said L' = C = 0 being a compound of a formula L-H 
wherein a -CH 2 -radical is oxidated to a carbonyl 
40 radical, in an reaction-inert solvent; 

c) cyciizing an urea or thiourea derivative of for- 
mula 




in a reaction-inert solvent, in the presence of an 
oxidant; 

d) reacting a piperidine of formula 
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R 



with a bicyclic condensed oxazoi-or thiazol deriva- 
Dve of formula 



10 



(VI) 




in a reaction-inert solvent 



wherein i) E" is a radical of formula -NR'H and P is 

L^'f, ° f formU,a ' W ' wherein w ' ^presents a 
reactive leaving group; or 



(VII), 



20 2f " ^ icaIof fo^la -Wand Pisa radical 

?J Z? Ula " • «* *W having the previous* 
defined meaning; K y 

ej^cydodesulfuriang a thiourea derivative of for- 



(X) 



srt " m f V b ° P^ed by condensing 
isothiocyanate of formula 



an 



35 



R 

i-M^~y^N=c=s 



(VIII) 



with an aromatic aminoalcohol of formula 



J 1 3 



(IX). 



thus preparing a compound of formula 



55 
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f) cycfizing an urea or thiourea derivative of formula 



A^ 

TO 



L-M VQ-NH-C-NH ^ A>** 



20 



which in situ may be formed by reacting an 
isocyanate or isothiocyanate of formula 



(I-a); 



(XIII) 



25 

R 

l " n C^)^ n=c3z <xi) 

30 



with an aromatic amine of formula 



35 



J! (XII > 



*2 



wherein W represents a leaving group, thus pre- 
paring a compound of formula 

45 




35 
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9) reacting a piperidine of formula ((II) with an 
alkene derivative of formula 



=3 R 2 

R-^ ^r^ r> 



or 



r °~ (c 2 -4 alkenedi yii-H 

R- ' 



(XlV-b) 



respectively, in a reaction-inert solvent, thus pre- 
panng a compound of formula 



R«^ ^v. ,o v H 



20 



R 




4 DlT ^ (C 2-4 alkanedl yD-D (I-c-1), or 



3 

R y^X°~ (C 2-'i a lJcanediyl)-D 



(I-c-2) respectively; 
wherein D represents a radical of formula 



35 

R 



R N 



'3 



wherein -a«=a , -A , =a*- Z. R- Q and R 

defined hereinabove; ' ' "* 38 « *• compounds of formula (I) into a therapeutically 

active non-toxic add addition satt form 
jr. optionally converting the compounds of formula ZZnZ^ T"**** add or - ^ersefy. cm- 

or^Kn 63 * ° th6r f0 " 0Win9 ^^n group Zs! iZZT, Bd * 8on "» int0 » e S 

formation procedures, and. if desired, courting ^ 'ZeT^Z ^ 
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